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© The invention provides a method of producing a 
platelike article (202) having a molding formed on a 
peripheral edge thereof, using an extrusion die (208) 
having a cavity for supplying a molding material to 
the peripheral edge. The peripheral edge has a 
straight portion (202c) and a curved corner portion 
(202d,202e,202f). The cavity has first and second 
cavity portions. The method includes the steps of: 

(a) inserting the peripheral edge of the platelike 
article (202) into the cavity of the extrusion die (208); 

(b) supplying the molding material to the cavity; (c) 
moving the platelike article (202) relative to the ex- 
trusion die (208). with a moving speed of "Vs" at the 
straight portion (202c) and with a moving speed of 
"Vc" at the curved corner portion (202d,202e,202f) 



while the peripheral edge is kept inserted in the 
cavity; and (d) extruding the molding material from 
the cavity onto the peripheral edge so as to form the 
molding on the peripheral edge, with an extrusion 
rate of "Ms" at the straight portion (202c) and with 
an extrusion rate of "Mc" at the curved corner 
portion (202d,202e,202f). while the steps (b) and (c) 
are conducted, wherein the steps of (b), (c) and (d) 
are respectively controlled in accordance with a ra- 
dius of curvature of the curved corner portion and/or 
with a sectional shape of the molding such that 
Mc/Vc becomes different from Ms/Vs. According to 
the method, the molding has a substantially constant 
sectional shape as desired even at a curved corner 
portion of the platelike article (202). 
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BACKGROUND OF THE INVENTION 

The present invention relates to a method of 
forming a frame-like molding on a peripheral edge 
portion of a platelike article such as a window 
glass, using an extrusion die. In this method, a 
molding extruded from the extrusion die is continu- 
ously formed on the peripheral edge portion, si- 
multaneously with the extrusion of the molding. As 
is known, the molding formed thereon has various 
functions such as protective, sealing and decorative 
functions. 

There are various proposals for providing an 
automotive or architectural window glass with a 
frame-like molding, as follows. 

J P-A-57- 158479 discloses a method of fixing a 
molding, gasket or the like to a glass plate. In this 
method, a molding or gasket 3 is fixed to a glass 
plate 4 by a pressing roller 5 immediately after a 
material for the molding or gasket 3 is extruded 
from a die 2 of a extruder 1 (see Fig. 1 of this 
publication). The pressing roller 5 and the extruder 
1 are moved along a peripheral edge of the glass 
plate 4 for fixing the molding or gasket 3 on the 
peripheral edge thereof. 

JP-A-2-1 06427 discloses a method of simulta- 
neously forming first and second ribbons on an 
automotive window glass (see Rg. 9 of this pub- 
lication). The second ribbon 15 is formed on the 
first ribbon 12 and is to be adhered to the auto- 
motive body (for example, see Fig. 1 of this pub- 
lication). The first ribbon 12 is designed to cure 
within a very short time. In contrast, the second 
ribbon 15 is designed not to cure until the window 
glass is fixed to an automotive body. That is, the 
second ribbon 15 is maintained to have plasticity 
and adhesion until the window glass is fixed to an 
automotive body. 

U. S. Patent No. 5.108,526 discloses an ap- 
paratus for extruding a polymer profile directly on a 
peripheral edge portion of one major surface of a 
glass plate. This apparatus has a means for modi- 
fying a polymer flow through one of polymer sup- 
ply channels. The modification takes place as a 
function of the radius of curvature (R) of the path 
covered by an extrusion die of the apparatus. 

JP-A-4-1 51225 discloses a method of fixing a 
molding to a peripheral edge portion of a window 
glass by rotating the window glass relative to an 
extruder's die fixed at one position. 

JP-A-6-8728 discloses a method of producing 
a window glass having a molding. In this method, 
while a synthetic resin material is extruded from a 
die onto a peripheral edge portion of one surface of 
the window glass, a die is moved along a periph- 
eral edge portion of the window glass and the locus 
and angle of the die 3 are corrected. 



JP-A-5-330334 discloses another method of 
producing a window glass having a molding. In this 
method, a molding and a dam are formed at the 
same time on a peripheral edge of a window glass 
s by extruding a synthetic resin material(s) from a 
die(s). 

JP-A-4-261822 discloses a window glass with a 
molding, a method of producing this window glass, 
and an apparatus for producing this window glass. 

w In this method, at first, a resin adhesive 4 is ap- 
plied to a peripheral edge of a window glass 3. 
Then, a portion of the peripheral edge of the win- 
dow glass 3 is inserted into a cavity 17 of a die 13. 
Then, an extruded molding 5 is continuously ap- 

75 plied to the peripheral edge of the window glass 3, 
simultaneously with the extrusion of the molding 5. 
while the window glass 3 is suitably rotated relative 
to an extruder. 

There is an increasing demand to provide a 

20 window glass with a molding, which molding has a 
substantially constant sectional shape as desired 
even at a curved corner portion of the window 
glass, particularly in case that the molding has a lip 
portion extending outward from a major portion of 

25 the molding. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 

30 to provide an improved method of forming a frame- 
like molding on a peripheral edge portion of a 
platelike article using an extrusion die, which mold- 
ing has a substantially constant sectional shape as 
desired even at a curved corner portion of the 

35 platelike article. 

According to the present invention, there is 
provided a method of producing a platelike article 
having a molding formed on a peripheral edge of 
the platelike article, using an extrusion die having a 

40 cavity for supplying a molding material to the pe- 
ripheral edge, the peripheral edge having a straight 
portion and a curved corner portion, the cavity 
having an orifice of a certain shape for imparting 
the certain shape to the molding material, the cav- 

45 ity having first and second cavity portions, the 
method comprising the stops of: 

(a) inserting the peripheral edge of the platelike 
article into the cavity of the extrusion die such 
that the first cavity portion is occupied by the 

so peripheral edge; 

(b) supplying the molding material to the second 
cavity portion; 

(c) moving the extrusion die relative to the plate- 
like article, with a moving speed of "Vs" at the 

55 straight portion and with a moving speed of 
"Vc" at the curved corner portion, while the 
peripheral edge is kept inserted in the cavity; 
and 
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(d) extruding the molding material from the sec- 
ond cavity portion through the orifice onto the 
peripheral edge so as to form the molding on 
the peripheral edge, with an extrusion rate of 
"Ms" at the straight portion and with an ex- 
trusion rate of "Mc" at the curved corner por- • 
tion, while the steps (b) and (c) are conducted, 
wherein the steps of (b), (c) and (d) are respec- 
tively controlled in accordance with a radius of 
curvature of the curved corner portion and/or with a 
sectional shape of the molding such that Mc/Vc 
becomes different from Ms/Vs. 

By virtue of an improved method of the present 
invention, even in case that the molding has a lip 
portion, deformation of the lip portion at a curved 
corner portion of the platelike article is substantially 
suppressed. In other words, the molding even hav- 
ing a lip portion becomes substantially constant as 
desired in sectional shape even at the curved cor- 
ner portion as well as a straight peripheral portion 
of the platelike article. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing a window glass 
having a molding formed on an entire peripheral 
edge portion thereof; 

Fig. 2 is a view similar to Fig. 1 but showing 
another molding formed on only a major part of 
the peripheral edge portion thereof; 
Fig. 3 is a sectional view showing an example of 
the molding formed on a peripheral edge portion 
of a window glass; 

Figs. 4-6 are views similar to Fig. 3, but showing 
other examples of the molding; 
Fig. 7 is a graph showing variations of the 
extrusion rate ratio (Mc/Ms) and rotational speed 
ratio (Rc/Rs) as a function of the radius of cur- 
vature of a curved corner portion of a window 
glass, under a condition that Vc is the same as 
Vs; 

Fig. 8 is a exploded perspective view showing 
an example of an extrusion die arrangement 
according to the present invention; 
Figs. 9-10 are views similar to Fig. 3, but show- 
ing other examples of the molding; 
Fig. 11 is a perspective view showing an assem- 
bled condition of an extrusion die which is simi- 
lar to that of Fig. 8; 

Fig. 12 is a sectional view taken along the line 
XII-XII of Fig. 11, showing a molding material 
flowing through first and second passages for 
the extrusion at a straight peripheral edge por- 
tion of a window glass; 

Fig. 13 is a view similar to Fig. 12, but showing 
the molding material flow for the extrusion at a 
curved corner portion thereof; 



Figs. 14-18 are views similar to Fig. 3, but 
showing other examples of the molding; 
Fig. 19 is a perspective view showing an ap- 
paratus arrangement for conducting the extru- 

5 sion of the present invention; 

Fig. 20 is a perspective view showing a device 
for holding thereon a window glass; 
Fig. 21 is an elevational view taken in the direc- 
tion of the arrow "B" of Fig. 20; 

70 Fig. 22 is an elevational view taken in the direc- 
tion of the arrow "C" of Fig. 20; 
Figs. 23-26 are views showing an example of 
sequential steps for conducting the extrusion of 
a molding using a guide member; 

15 Fig. 27 is a view similar to Fig. 23, but showing 
another guide member; 

Fig. 28 is a plan view showing a guide member 
attached to a peripheral edge portion of a win- 
dow glass; 

20 Fig. 29 is a sectional view showing the guide 
member of Fig. 28; 

Figs. 30-33 are views showing another example 
of sequential steps for conducting the extrusion 
of a molding using two guide members; 
25 Figs. 34-36 are schematical plan views showing 
sequential movements of a window glass rela- 
tive to an extrusion die of the present invention, 
during the extrusion; 

Fig. 37 is a partial plan view showing a portion 
30 of a molding at a straight peripheral edge por- 
tion of a window glass; 

Fig, 38 is a view similar to Fig. 37, but showing 
a portion of a molding at a curved corner portion 
thereof; 

35 Fig. 39 is a view similar to Fig. 3, but showing a 
molding divided into outer and inner portions by 
a imaginary surface on the plane of the edge 
surface of the molding; 

Figs. 40-41 are views similar to Fig. 39, but 
40 showing other sectional shapes of the molding; 

Fig. 42 is a partial elevational view of an ex- 
trusion die, which view is similar to a view taken 
in the direction of the arrow "A" of Fig. 1 1 ; and 
Fig. 43 is a graph showing a variation of the 
45 moving speed ratio (Vc/Vs) as a function of the 
radius of curvature of a curved corner portion of 
a window glass, under a condition that Mc is the 
same as Ms. 

50 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

With reference to Figs. 1-43, an improved 
method of forming a frame-like molding on a pe- 
55 ripheral edge portion of a platelike article such as a 
window glass, using an extrusion die, for the pur- 
pose of obtaining a substantially constant sectional 
shape of the molding as desired, even at a curved 
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corner portion of the platelike article, will be de- 
scribed in the following in accordance with the 
present invention. 

In the invention, as is shown in Fig. 1, a mold- 
ing 10 may cover the entire peripheral edge portion 
of a window glass 12 or, as is shown in Fig. 2, a 
molding 10 may cover only a major part of the 
peripheral edge portion. 

In the invention, an extruded molding is con- 
tinuously formed on a peripheral edge portion of a 
window glass, simultaneously with the extrusion of 
a material for the molding, while the window glass 
is suitably rotated relative to an extrusion die. It is 
optional in the invention that a primer (an adhesive) 
for enhancing adhesion strength of the molding to 
a window glass is applied to the peripheral edge 
portion thereof, simultaneously with the extrusion of 
the molding or that the primer is applied to the 
peripheral edge portion prior to the extrusion of the 
molding. 

In general, a window glass has first and second 
major surfaces which are opposed to each other 
and an edge surface connecting these major sur- 
faces with each other. In the invention, as is shown 
in Fig. 3, it is optional that the molding 10 covers 
all of peripheral portions of these major surfaces 
12a, 12a and the edge surface 12b. In Fig. 3. 
designated by numeral 13 is a color coating film 
formed on a peripheral edge portion of the first or 
second major surface 12a. Furthermore, as is 
shown in Fig. 4, it is optional that the molding 10 
covers only a peripheral portion of the first or 
second major surface 12a and the edge surface 
12b. Still furthermore, as is shown in Figs. 5-6, it is 
optional that the molding 10 covers only a periph- 
eral portion of the first or second major surface 
12a. 

As is shown in Fig. 3, in case that the window 
glass is an automotive window glass, the molding 
10 may have an optional lip portion 14 which 
extends outward from a major portion 16 of the 
molding 10. The lip portion 14 is brought into 
abutment with an automotive body when the win- 
dow glass is attached to the automotive body. 
Furthermore, as is shown in Fig. 6, in case that the 
window glass is an automotive window glass, the 
molding 10 may have an optional dam portion 18 
which serves to suppress over flow of a urethane 
sealer for attaching the window glass 12 to an 
automotive body. 

As is shown in Fig. 1, it is general that an 
automotive window glass has straight peripheral 
edge portions 12c and curved corner portions 12d. 

In the invention, the moving speed of an ex- 
trusion die of the present invention relative to the 
window glass and the extrusion rate (i.e. extrusion 
length per unit time or extrusion amount per unit 
time) of the extruder are respectively suitably con- 



trolled under different circumstances. In fact, as will 
be clarified hereinafter, it is an important feature of 
the present invention that the extrusions at a 
straight peripheral edge portion 12c and at a 

5 curved corner portion 12d of the window glass are 
respectively specifically controlled in accordance 
with the radius of curvature of the curved corner 
portion and/or with the sectional shape of the mold- 
ing such that Mc/Vc becomes different from Ms/Vs, 

w wherein Mc and Ms represent the extrusion rates of 
the molding material from the extrusion die at the 
curved corner portion and at the straight peripheral 
edge portion respectively, and Vc and Vs represent 
the moving speeds of the extrusion die relative to 

/s the window glass at the curved corner portion and 
at the straight peripheral edge portion respectively. 

As is mentioned hereinabove, in the invention, 
the radius of curvature of a curved corner portion 
of the window glass and the sectional shape of the 

20 molding are factors for determining the value of 
Mc/Vc relative to the value of Ms/Vs. In the inven- 
tion, in accordance with at least one of these fac- 
tors, extrusions at the straight peripheral edge por- 
tion and at the curved corner portion are respec- 

25 tively specifically controlled such that Mc/Vc is 
different from Ms/Vs. 

In the following, with reference to Figs. 37-41 , 
the control of the extrusion in accordance with the 
sectional shape of the molding, which is one factor 

30 determining the value of Mc/Vc relative to the value 
of Ms/Vs will be described. Fig. 37 is a partial plan 
view showing a portion of the molding 10 at a 
straight peripheral edge portion of the window 
glass. Designated by symbol Lo is a length of this 

35 portion of the molding 10. Designated by numeral 
400 is an imaginary surface which is on the plane 
of the edge surface of the window glass (see Fig. 
39). In the invention, the movement of the extrusion 
die relative to the window glass is controlled such 

40 that the extrusion die moves along the imaginary 
surface 400. In Rg. 37, the window glass itself is 
omitted and thus not shown. As is shown in Fig. 

37, the molding 10 can be divided by the imagi- 
nary surface 400 into inner and outer portions. 

45 Designated by symbols Ss1 and Ss2 are the areas 
of the inner and outer portions, respectively. Des- 
ignated by symbols "ti" and "to" are the widths of 
the inner and outer portions, respectively. 

Fig. 38 is a partial plan view showing a portion 

50 of the molding 1 0 at a curved corner portion of the 
window glass. Designated by symbol Lo is a length 
of this portion of the molding 10. Designated by 
numeral 400 is an edge surface of the window 
glass. In this figure, the window glass itself is 

55 omitted and thus not shown. As is shown in Fig. 

38, the molding 10 can be divided by the imagi- 
nary suffice 400 into inner and outer portions. Des- 
ignated by symbols Sc1 and Sc2 are the areas of 
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the inner and outer portions, respectively. Des- 
ignated by symbols "ti" and "to" are the widths of 
the inner and outer portions, respectively. Des- 
ignated by symbols r, O and 0 are the radius of 
curvature, center of curvature and the center angle, 
respectively. The area Sc2 will be compared with 
the area Ss2 in the following. 

Sc2 = (0/360) it {(r + to) 2 - r 2 } = (0/360) v (2r + 
to) to Lo = (0/360) 2*r 

Therefore, Ss2 will be expressed as follows. 

Ss2 = to Lo = (0/360) 2*rto 

Therefore, the difference between Sc2 and Ss2 will 
be expressed as follows. 

Sc2 - Ss2 = (0/360) it to (2r + to - 2r) = (0/360) it 
to 2 

Therefore, Sc2 which is the area of the outer por- 
tion at the curved corner portion is larger than Ss2 
which is the area of the outer portion at the straight 
peripheral portion by (0/360) -n to 2 . In other words, 
if the extrusion rate at the curved corner portion is 
maintained as is the same as that at the straight 
peripheral portion, the amount of the molding ma- 
terial for the outer portion Sc2 becomes insufficient 
at the curved corner portion by the amount of 
(0/360) it to 2 multiplied by the thickness of the 
outer portion. 

The area Set will be compared with the area 
Ss1 in the following. 

Sc1 = (0/360) it {r 2 - (r-ti) 2 } = (0/360) * (2r - ti) ti 
Lo = (0/360) Znr 

Therefore, Ss1 will be expressed as follows. 

Ss1 = ti Lo = (0/360) 27rrti 

Therefore, the difference between Sc1 and Ss1 will 
be expressed as follows. 

Sc1 - Ss1 = (0/360) it ti (2r - ti - 2r) = - (0/360) it 
ti 2 

Therefore, Sc1 which is the area of the inner por- 
tion at the curved corner portion is smaller than 
Ss1 which is the area of the inner portion at the 
straight peripheral portion by (0/360) n ti 2 . In other 
words, if the extrusion rate at the curved corner 
portion is maintained as is the same as that at the 
straight peripheral portion, the amount of the mold- 
ing material for the inner portion Sc1 becomes 
excessive at the curved comer portion by the 
amount of (0/360) 0 ti 2 multiplied by the thickness 



of the inner portion. 

In case that "to" equals to "ti", the excessive 
amount of the outer portion at the corner curved 
portion, (0/360) -a to 2 , becomes the same as the 

5 insufficient amount of the inner portion at the cor- 
ner curved portion, (0/360) -n ti 2 . In other words, the 
amount of molding material at the curved corner 
portion does not become excessive nor insufficient 
as compared with that at the straight peripheral 

w portion. In this case, it is not necessary to consider 
the factor of the sectional shape of the molding 
with respect to the imaginary surface 400 in the 
determination of the value of Mc/Vc relative to the 
value of Ms/Vs. This case is exemplarily shown in 

is Fig. 39. 

In case that "ti" is longer than "to", the amount 
of (0/360) it to 2 becomes smaller than the amount 
of (0/360) it ti 2 . In other words, the amount of 
molding material at the curved corner portion be- 

20 comes excessive as compared with that at the 
straight peripheral portion. Therefore, in this case, 
according to only the factor of the sectional shape 
of the molding with respect the imaginary surface 
400, the value of Mc/Vc is made smaller than 

25 Ms/Vs. This case is exemplarily shown in Fig. 40. 
However, it should be noted that two different ma- 
terials such as a semi-hard polyvinyl chloride 
(PVC) and a soft PVC are generally extruded from 
first and second extruders for forming the major 

30 and lip portions of the molding respectively and 
that, as shown in Fig. 40, the lip portion is always 
positioned in the outer portion with respect to the 
imaginary surface 400. Therefore, according to 
only the factor of the sectional shape of the mold- 

35 ing with respect to the imaginary surface 400, the 
value of the ratio of the extrusion rate (Mc) of the 
lip-portion forming material at the curved corner 
portion to the moving speed (Vc) of the extrusion 
die relative to the window glass at the curved 

40 corner portion is always made larger than the value 
of the ratio of the extrusion rate (Ms) of the lip- 
portion forming material at the straight peripheral 
portion to the moving speed (Vs) of the extrusion 
die relative to the window glass at the straight 

45 peripheral portion. 

In case that "to" is longer than "ti", the amount 
of (0/360) it to 2 becomes larger than the amount of 
(0/360) -a ti 2 . In other words, the amount of molding 
material at the curved corner portion becomes in- 

so sufficient for maintaining a constant sectional shape 
of the molding. Therefore, in this case, according 
to only the factor of the sectional shape of the 
molding with respect the imaginary surface 400, 
the value of Mc/Vc is made larger than Ms/Vs. This 

55 case is exemplarily shown in Fig. 41 . 

For the purpose of making Mc/Vc different 
from Ms/Vs, it is optional that Mc is made the 
same as Ms and Vc is made different from Vs, that 
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Mc is made different from Ms and Vc is made the 
same as Vs, or that Mc and Vc are respectively 
made different from Ms and Vs. 

With reference to Fig. 7, the control of ex- 
trusion, in accordance with the radius of curvature 
of the curved corner portion of the window glass, 
which is one factor determining the value of Mc/Vc 
relative to the value of Ms/Vs, will be described in 
the following. According to the radius of curvature 
of the curved portion, in case that Vc is substan- 
tially the same as Vs, it is necessary to make Mc 
larger than Ms. In this case, as shown in Fig. 7, 
Mc/Ms (extrusion rate ratio) becomes larger than 1 , 
and Rc/Rs (rotational speed ratio) also becomes 
larger than 1 wherein Rc and Rs represent the 
rotational speeds of a screw(s) of the extruder at 
the curved corner portion and at the straight pe- 
ripheral edge portion of the window glass, respec- 
tively. The results of Fig. 7 were obtained by a 
simulation. As is shown in Fig. 7, it is necessary to 
make Mc/Ms and Rc/Rs larger as the radius of 
curvature of the curved corner portion becomes 
smaller in case that Vc is substantially the same as 
Vs. In the invention, the extrusion rate ratio is 
preferably within a range from about 1 to about 2 
and more preferably within a range from about 1.2 
to about 1 .8. However, the extrusion rate ratio may 
become smaller than 1 . In this case, it is necessary 
to make Vc smaller than Vs by at least a certain 
degree such that Mc/Vc becomes larger than 
Ms/Vs. 

With reference to Rg. 43, the control of ex- 
trusion, in accordance with the radius of curvature 
of the curved corner portion of the window glass, 
which is one factor determining the value of Mc/Vc 
relative to the value of Ms/Vs, will be described in 
the following. According to the radius of curvature 
of the curved portion, in case that Mc is substan- 
tially the same as Ms, it is necessary to make Vc 
smaller than Vs. In this case, as shown in Rg. 43, 
Vc/Vs (moving speed ratio) becomes smaller than 
1. As is shown in Rg. 43, it is necessary to make 
Vc/Vs smaller as the radius of curvature of the 
curved corner portion becomes smaller in case that 
Mc is substantially the same as Ms. 

In the invention, the extrusion die is moved 
relative to the window glass such that the extrusion 
die moves along the peripheral edge portion of the 
window glass. As will be exemplified hereinafter, it 
is preferable that the extrusion die is fixed at one 
position and the window glass is suitably moved 
relative to the extrusion die. However, according to 
circumstances, the window glass may be fixed at 
one position and the extrusion die may be moved 
along the peripheral edge of the window glass. 

As is seen from Rg. 8, there is provided an 
example of an extruder arrangement according to 
the present invention. This extruder arrangement is 



used to apply first and second materials to a pe- 
ripheral edge portion of a window glass for forming 
thereon, for example, major and lip portions of the 
molding, respectively. In Fig. 8, designated by nu- 
5 merals 20, 22 are first and second extruders for 
extruding the first and second materials onto a 
peripheral edge portion of a window glass. The first 
and second extruders 20, 22 have an extrusion die 
24 for imparting certain shapes to the first and 

io second materials. This extrusion die 24 has a major 
portion 26 and a minor portion 28. The minor 
portion 28 is exchangeably or detachably attached 
to the major portion 26 through a plurality of bolts 
30 (only one is shown). The minor portion 28 has a 

rs void apace (cavity) 32 formed therethrough. This 
cavity 32 has a first opening (orifice) 34 for impart- 
ing certain specific shapes to the first and second 
materials and a second opening 36 which is 
formed on a side wall surface 38 of the minor 

20 portion 28 and sized so as to snugly receive the 
peripheral edge portion of a window glass. With 
this, an overflow of the first and second materials 
from the second opening 36 is substantially sup- 
pressed. According to need, the minor portion 28 is 

25 replaced by another one having an orifice of a 
different shape. The major portion 26 is formed on 
a first wall surface 40 thereof with a void space or 
cavity 42 for supplying the first and second materi- 
als to the cavity 32 of the minor portion 28. The 

30 cavity 42 has a side opening 44 which is formed on 
a side wall surface 46 thereof and sized so as to 
snugly receive a peripheral edge portion of a win- 
dow glass. When the extrusion die is assembled, 
the cavity 42 of the major portion 26 becomes 

35 united with the cavity 32 of the minor portion 28, 
and the side opening 44 of the major portion 26 is 
aligned to and united with the side opening 36 of 
the minor portion 28. Although it is not illustrated in 
Fig. 8 for simplicity, a side opening is formed on 

40 the side wall surface 46. This side opening horizon- 
tally extends from the side opening 44 to a second 
wall surface 48 of the major portion 26 so that the 
peripheral edge portion of a window glass is in- 
serted into the extrusion die 24, without obstacle. A 

45 first-material supply passage 50 is provided be- 
tween the first extruder 20 and the cavity 42 for the 
purpose of supplying the first material such as 
vinyl chloride resin from the first extruder 20 to the 
cavity 42. A second extruder 22 is connected to 

so the cavity 42 through a second-material supply 
passage 52. By the use of the above-constructed 
extruder arrangement, the second material is ex- 
truded on a peripheral edge portion of a window 
glass, substantially simultaneously with the extru- 

55 sion of the first material thereon. 

Although not shown in Fig. 8, it is optional to 
provide two extruders for forming the major portion 
with two different resins, another extruder for ex- 
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truding a dam portion of the molding substantially 
simultaneously with the extrusion of the major and 
lip portions of the molding, and/or an apparatus for 
applying a primer (adhesive) substantially simulta- 
neously with the extrusion of the molding. 

As is shown in Fig. 9, in case that thermoplas- 
tic resins such as PVC are used as the first and 
second materials in the present invention, a bound- 
ary 54 between the major and lip portions 56, 58 of 
the molding becomes uneven. At the boundary 54, 
the first and second materials are fused together 
and blended with each other. With this, adhesion 
between the major and lip portions 56, 58 is much 
improved. As well as the use of thermoplastic res- 
ins as materials for the major and lip portions 56, 
58, a specific extrusion die arrangement according 
to the invention also contributes to provide the 
above special boundary 54. In other words, accord- 
ing to the invention, a heated first material having a 
specifically controlled temperature, for example, 
within a range from about 125 * C to about 160 *C, 
is applied to the peripheral edge portion of a win- 
dow glass, and, at substantially the same time as 
this application, a heated second material having a 
specifically controlled temperature, for example, 
within a range from about 125 'C to about 160 °C, 
is extruded onto the first material. Therefore, when 
the second material is brought into contract with 
the first material, the temperatures of the first and 
second materials are maintained as substantially 
the same as the above specifically controlled tem- 
peratures. In conclusion, we have unexpectedly 
found that, when a thermoplastic resin (the first 
material) having the above specifically controlled 
temperature is brought into contact with another 
thermoplastic resin (the second material) having 
the above specifically controlled temperature, the 
boundary 54 therebetween becomes uneven and, 
at this boundary 54, the first material and the 
second material are fused together and blended 
with each other. 

It is optional that at least one of the major, lip 
and dam portions is made of a hard or semi-hard 
PVC and the rest of these portions is made of a 
soft PVC. It is preferable to use a hard or semi- 
hard PVC for the major portion and a soft PVC for 
the lip portion. With this, the molding becomes 
superior in shape, durability, function and the like. 
It is preferable that a soft PVC for the lip portion 
has a hardness not greater than 75 • according to 
Japanese Industrial Standard (JIS) A hardness. It is 
more preferable that a soft PVC for the lip portion 
has a hardness within a range from 60 to 65* 
according to JIS A hardness. It is optional to use 
this soft PVC for the major portion of the molding, 
too. 

In the above-explanation, the first and second 
materials are extruded for forming the major and lip 



portions of the molding, respectively. In this case, 
an adhesive layer may be formed on the peripheral 
edge portion of the . window glass prior to the 
extrusions of the first and second materials. How- 

5 ever, as is shown in Fig. 10, it is optional that all of 
an adhesive layer 60 and the major and lip portions 
56, 58 of the molding are formed on the peripheral 
edge portion at substantially the same time, using 
an extrusion die according to the invention In this 

w case, a boundary 62 between the adhesive layer 
60 and the major portion 56 of the molding be- 
comes uneven , too. 

In the invention, examples of an adhesive for 
the adhesive layer 60 are thermoplastic (hot melt) 

75 adhesives such as a copolymerized polyester ad- 
hesive (AROMELT FES which is a trade name of 
TOA GOSEI CHEMICAL INDUSTRY CO., LTD.), a 
butyl adhesive (MELTRON HB which is a trade 
name of DIABOND INDUSTRY CO, LTD., or 

20 HAMATIGHT HOTMELT M-120 which is a trade 
name of YOKOHAMA RUBBER CO., LTD.), a mix- 
ture of at least two thermoplastic adhesives of the 
same type, and a mixture of these and a vinyl 
chloride resin. 

25 In the invention, in case that an optional lip 

portion is provided, it is optional that each of the 
major and lip portions of the molding has two 
different colors, that one of these portions has two 
different colors and the other has only one color, or 

30 that these portions have first and second different 
colors respectively. In the invention, in case that an 
optional dam portion is provided, it is optional that 
each of the major, lip and dam portions of the 
molding has first and second different colors, or 

35 that two of these portions have one color and the 
other one has another color. Furthermore, in the 
invention, in case that an optional dam portion is 
provided, it is optional that the major, lip and dam 
portions of the molding have first, second and third 

40 different colors respectively, that one of these por- 
tions has two different colors and the other two of 
these portions have one color, that two of these 
portions each have two different colors and the 
other one has only one color, or that each of these 

45 portions has two different colors. 

According to the present invention, adhesion 
strength of the molding to the window glass is 
much more improved than that of a conventional 
molding formed on a window glass. According to 

50 the invention, the molding formed on a window 
glass has a substantially uniform cross section, is 
substantially improved in dimensional precision, 
and does not have scratches nor creases. More 
particularly, in case that the molding has an op- 

55 tional lip portion, deformation of the lip portion is 
substantially suppressed. In the invention, a mold- 
ing can be formed on a window glass in an auto- 
mated, labor-reducing and efficient way. 
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Fig. 11 is a fragmentary perspective view 
showing a condition in which a peripheral edge 
portion of a window glass 12 is inserted in a void 
space 64 of an extrusion die 66 for extruding a 
molding on the peripheral edge. This extrusion die 
66 is substantially similar to the extrusion die 24 of 
Fig. 8 in construction. Thus, similar to the extrusion 
die of Fig. 8, this extrusion die 66 of Rg. 11 has 
major and minor portions 67, 69. As will be clarified 
hereinafter, the major portion 67 has a separable 
lower part (not shown) and the minor portion 65 
has also a separable lower part 71. In Rg. 11, 
designated by numerals 68, 70 are respectively 
first-material and second-material supply passages 
which are respectively connected to first and sec- 
ond extruders (not shown). As the window glass 12 
is moved in the direction of the arrow "D" of Fig. 
1 1 relative to the extrusion die 66, for example, the 
major and lip portions of the molding are continu- 
ously formed on the peripheral edge of the window 
glass 12. 

Fig. 42 shows a partial elevational view of an 
extrusion die 500, which is similar to a view taken 
in the direction of the arrow "A" of Rg. 11. As is 
understood from Fig. 42, a cavity 502 of the ex- 
trusion die 500 is divided into first and second 
cavity portions 504, 506 when the peripheral edge 
portion of the window glass 12 is inserted into the 
cavity 502. In other words, the first cavity portion 
504 is occupied by the peripheral edge portion of 
the window glass, and the second cavity portion 
506 is not occupied at all by the same when the 
peripheral edge portion of the window glass 12 is 
inserted into the cavity 502. 

In the following, with reference to Figs. 12-13 
and 42, the control of the extrusion in accordance 
with the volume variation and internal pressure 
variation of the second cavity portion 506 of the 
extrusion die 500, which is one factor determining 
the value of McA/c relative to the value of Ms/Vs 
will be described. In case that the extrusion die 500 
has major and minor portions similar to the ex- 
trusion die of Rg. 8, the cavity 502 refers to the 
cavity of the minor portion and/or the cavity of the 
major portion. In Rgs. 12-13, flows of the first and 
second materials in the passages 68, 70 of the 
extrusion die 66 are schematically shown. As the 
extrusion die moves from the straight peripheral 
portion to the curved corner portion, the volume of 
the second cavity portion 506 increases and the 
internal pressure of the second cavity portion 506 
decreases at the curved corner portion as com- 
pared with the straight peripheral portion of the 
window glass. Thus, under this condition at the 
curved comer portion, it is necessary to make 
Mc/Vc larger than Ms/Vs in accordance with the 
degree of the volume variation and/or the degree of 
the internal pressure variation of the second cavity 



portion 506. With this, even the sectional shape of 
the lip portion becomes substantially constant at 
the curved corner portion. As is known, the ex- 
trusion rate (Mc, Ms) is adjusted by changing the 
5 rotational speed of a screw(s) of the extruder. The 
control of the moving speed (Vc, Vs) of the ex- 
trusion die relative to the window glass may be 
conducted by a three-dimensional teaching method 
or an off-line teaching method. 
w Other types of the molding formed on the 

window glass, which are prepared in accordance 
with a method of the present invention, are exem- 
plified in Figs. 14-18. In Rg. 14, the molding has a 
dam portion 72 formed on a color coating film 13. 
/5 In Fig. 15, the molding has a dam portion 72 which 
has been formed on a color coating film 13 sub- 
stantially simultaneously with the formation of an 
adhesive layer on the color coating film 13. A 
window glass with a molding of Fig. 16 is similar to 
20 that of Fig. 9, but has a color coating film 13 on a 
peripheral edge portion of a major surface of the 
window glass. A window glass with a molding of 
Fig. 17 is similar to that of Rg. 14, but has an 
adhesive layer (not shown) which has been applied 
25 to the window glass prior to the formation of mold- 
ing. A molding of Fig. 18 is different from the 
molding of Fig. 17 in cross sectional shape. 

When a window glass having a molding pre- 
pared by a method of the present invention is 
30 attached to an automotive body, the window glass 
becomes superior in sealing property, aerodynam- 
ics and external appearance. 

In the following, an exemplary apparatus ar- 
rangement for extruding a molding on a peripheral 
35 edge of a window glass in an industrial scale will 
be described. As is seen from Rg. 19, designated 
by numeral 200 is a first supporting device for 
supporting window glass plates 202 on each of 
which a molding is to be extruded. Designated by 
40 numeral 204 is a second supporting device for 
supporting window glass plates on each of which a 
molding has been extruded. A holding device 206 
is positioned very close to an extrusion die 208 and 
serves to hold and move each window glass plate 
45 relative to the extrusion die 208. A first robotic arm 
210 transfers each window glass from the first 
supporting device 200 to the holding device 206 for 
extruding a molding thereon. After the extrusion, a 
second robotic arm 212 transfers each window 
so glass from the holding device 206 to the second 
supporting device 204. 

As is seen from Rg. 21 , the holding device 206 
has a sliding table 214 which is threadedly en- 
gaged with a driving shaft 216. This driving shaft 
55 21 6 is rotated in either direction by a motor 218. 
By the rotation of this driving shaft 216, the sliding 
table 214 is slid in either direction, i.e. either left or 
right in Rg. 21. By the sliding movement of sliding 



9 



15 



EP 0 672 513 A1 



16 



table 214, the peripheral edge of each window 
glass is inserted into the side openings of the 
extrusion die or removed therefrom. A supporting 
base 220 is mounted on the sliding table 214. A 
cylinder 222 is threadedly engaged with a drive 
shaft 224. This drive shaft 224 is rotated in either 
direction by a motor 226. By the rotation of this 
driving shaft 224, the cylinder 222 is allowed to rise 
or fall. A first arm is 228 rotatably engaged with the 
cylinder 222 so that the first arm 228 is rotated by 
a motor 230 relative to the cylinder 222. A second 
arm 232 is rotatably engaged with the first arm 
228. In fact, the second arm 232 is rotated relative 
to the first arm 228 by a motor 234 through a 
planetary gear arrangement 236. 

As is seen from Fig. 22, a rotatable base 238 is 
rotatably engaged with the second arm 232. In fact, 
the rotatable base 238 is rotated relative to the 
second arm 232 by a motor 240 through a plan- 
etary gear arrangement 242. A tiltable base 244 is 
tiltably supported on the rotatable base 238 
through a cross 246. In fact, the tiltable base 244 is 
tilted by a first motor 248 in either the left or right 
direction in Fig. 21 , as illustrated. Furthermore, the 
tiltable base 244 is tilted by a second motor 250 in 
either the left or right direction in Fig. 22, as 
illustrated. A window glass holding member 252 is 
fixed to the tiltable base 244. This holding member 
252 comprises four arms 254 each having a vacu- 
um cup 256. 

Operation of the above extruder arrangement 
will be briefly explained in the following. At first, a 
window glass plate 202 is transferred from the first 
supporting device 200 to the holding device 206. 
That is, this glass plate 202 is placed on the 
vacuum cups 256 of the holding device 206. Then, 
vacuum is applied to the cups 256 to securely hold 
thereon the glass plate 202. Then, the peripheral 
edge of the glass plate is inserted into the side 
openings of the extrusion die 208 by sliding the 
table 214 toward the extrusion die 208. Then, while 
the glass plate 202 is moved by the holding device 
206 in a precisely controlled manner, the adhesive 
layer and the molding are formed on the peripheral 
edge of the glass plate 202, as explained above. 
After the completion of the formation of the adhe- 
sive layer and the molding, the glass plate is 
transferred from the holding device 206 to the 
second supporting device 204 for shipping. 

In the invention, as is shown in Figs. 23-33, the 
extrusion of the molding onto a peripheral edge 
portion of a window glass may be conducted using 
an optional guide member(s). With this optional 
guide member, both end portions of the molding 
are improved in finish. In other words, the both end 
portions do not have creases nor separate from the 
peripheral edge portion of the window glass. As is 
seen from Figs. 28 and 29, the guide member 300 



has a guide portion 302 made of a heat resistant 
resin and a holding portion 304 made of an elastic 
hard resin. The guide portion 302 has a thickness 
which is the same as that of the window glass 12. 

5 The guide member 300 which is detachably at- 
tached to a peripheral edge portion of a window 
glass 12 through the holding portion 304. In fact, as 
is shown in Fig. 29, the peripheral edge portion is 
tightly held or cramped by the holding portion 304. 

10 With reference to Figs. 23-26, a method for 

conducting the extrusion using the guide member 
in case that the extrusion starts at a middle portion 
of a major straight peripheral portion of a window 
glass will be briefly described in the following. At 

/5 first, the guide member 300 is attached to the 
middle portion of a major straight peripheral portion 
of a window glass 12 (see Fig. 23). Then, a periph- 
eral edge of the guide portion 302 of the guide 
member 300 is inserted into an extrusion die (not 

20 shown) according to the invention, and then the 
extrusion is conducted so as to form a molding 306 
on a peripheral edge portion of a window glass 12 
(see Fig. 24). Then, the guide member 300 is 
detached from the window glass 12 and an end 

25 portion of the molding 306 (see Fig. 25). Then, this 
end portion is firmly attached to the window glass 
12 by heating this end portion (see Fig. 26). As is 
shown in Fig. 27, the guide member 300 may take 
another shape and be attached to a curved corner 

30 portion of the window glass 12 for conducting the 
extrusion. As compared with the extrusion without 
the guide member 300, an end portion of the 
molding 306 is much improved in finish. Because 
the thickness of the guide portion 302 of the guide 

35 member 300 is the same as that of the window 
glass 12, the extrusion die moves very smoothly 
along the peripheral edge of the guide portion 302 
and then along the peripheral edge of the window 
glass 12. 

40 With reference to Figs. 30-33, another method 

for conducting the extrusion using two guide mem- 
bers, in case that the molding is to cover only a 
major part of a peripheral edge portion of a window 
glass, will be briefly described in the following. At 

45 first, two guide members 308 are attached to 
curved corner portions of a window glass 12 (see 
Fig. 30). Then, a peripheral edge of a guide portion 
310 of the guide member 308 is inserted into an 
extrusion die (not shown) according to the inven- 

50 tion, and then the extrusion is conducted so as to 
form a molding 312 on a peripheral edge portion of 
a window glass 12 (see Fig. 31). Then, the guide 
members 308 are detached from the window glass 
12 and both end portions of the molding 312 (see 

55 Fig. 32). Then, these end portions are firmly at- 
tached to the window glass 12 by heating these 
end portions (see Fig. 33). 
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The following non limitative examples are illus- 
trative of the present invention. 

EXAMPLE 1 

In this example, a molding having major and lip 
portions was extruded on a peripheral edge portion 
of a window glass, using the extrusion die arrange- 
ment shown in Fig. 8 in the following manner. In 
fact, the major and lip portions of the molding were 
respectively extruded from first and second extrud- 
ers on the peripheral edge to which a primer (ad- 
hesive) had been applied. 

As the window glass, an automotive float glass 
plate having a length of about 1350 mm, a width of 
about 950 mm and a thickness of about 3.5 mm 
which had been suitably bent was used. Two dif- 
ferent types of vinyl chloride resin were used for 
extruding the major and lip portions of the molding, 
respectively. The temperatures of the first and sec- 
ond extruders and the extrusion die were respec- 
tively maintained within a range from about 125 °C 
to about 160 *C during the extrusion so as to heat 
the molding materials at a temperature within this 
range. The first extruder had a single screw having 
a ratio of its length (L) to its diameter (D) of 13. 
The second extruder had twin screws each having 
a UD of 25. A flexible pipe made of TEFLON (a 
trade name), covered with a stainless steel net and 
then with a band heater, was used for connecting 
each of the first and second extruders to the cavity 
42 (see Fig. 8). In fact, the flexible pipes were 
heated by the band heater during the extrusion so 
as to suitably heat the molding materials. The first 
molding material was extruded from the first ex- 
truder with an extrusion rate (i.e. extrusion length 
per unit time) of 40 m/min, and the second molding 
material was extruded from the second extruder 
with an extrusion rate of 20 m/min. 

The thus extruded and cooled down major por- 
tion of the molding was a semi-hard polyvinyl chlo- 
ride (PVC) having a hardness of about 93* (SE- 
793H) according to Japanese Industrial Standards 
(JIS) A hardness, and the thus extruded and cooled 
down lip portion of the molding was a soft (plasti- 
cized) PVC having a hardness of about 65' (LE- 
608A-19) according to JIS A hardness. The window 
glass after the extrusion did not have scratches. 
Furthermore, the molding was superior in surface 
finish and dimensional precision. The molding did 
not have scratches nor creases. 

While the molding materials were respectively 
extruded from the first and second extruders onto 
the peripheral edge of the window glass, the win- 
dow glass was specifically moved relative to the 
extrusion die. using a device for holding the win- 
dow glass (see Figs. 34-36), in the following man- 
ner. 



At first, the sliding table 214 of the holding 
device 206 was moved in the left direction of Fig. 
21 to a certain position for the purpose of taking a 
sufficient space between the window glass 202 and 
5 the extrusion die 208. Then, under this condition, 
the window glass 202 was placed on the suction 
cups 256 of the holding member 252 of the holding 
device 206 such that the first straight edge 202a of 
the window glass 202 is arranged perpendicular to 
70 a longitudinal axis X of the extrusion die 208 (see 
Fig. 34). Then, vacuum was applied to the suction 
cups 256 for fixedly holding the window glass 202 
thereon. Then, the second motor 250 was suitably 
energized to always keep the first straight edge 
;5 202a of the window glass 202 horizontal. Than, the 
height of the cylinder 222 was suitably adjusted by 
rotating the driving shaft 224 so as to put the first 
straight edge 202a of the window glass 202 at a 
height where the first straight edge 202a of the 
20 window glass 202 is smoothly put into a cavity of 
the extrusion die 208. Then, the sliding table 214 
was moved in the right direction of Fig. 21 so as to 
insert a middle portion of the first straight edge 
202a into the cavity of the extrusion die 208 by a 
25 certain predetermined degree (see Fig. 34). 

Then, as is shown in Fig. 35, the first and 
second arms 228, 232 were respectively suitably 
rotated during the extrusion so as to move the first 
straight edge 202a of the window glass 202 relative 
30 to the extrusion die 208 at the same speed as the 
extrusion rate, while a portion of the first straight 
edge 202a of the window glass 202 is kept inserted 
in the void space of the extrusion die 208 As is 
shown in Fig. 35. when the extrusion die 208 
35 reached a first curved corner portion 202b of the 
window glass 202, which portion 202b has a radius 
of curvature of 60 mm, the rotation of the rotatable 
base 238 was started as well as the rotations of the 
first and second arms 228, 232 so as to provide an 
40 appropriate extrusion from the extrusion die 208 
onto the first curved corner portion 202b at a 
constant rate. During the extrusion on the first 
curved corner portion 202b, the extrusion rate at 
the first curved corner portion 202b was increased 
45 from the extrusion rate at the first straight edge 
202a by increasing the rotation speed of the 
screws of the extruders with reference to the result 
shown in Fig. 7 such that Mc/Ms was adjusted to 
about 1.4 wherein Mc and Ms represent the ex- 
50 trusion rates at the first corner portion 202b and the 
lower straight edge portion 202a, respectively. This 
value of Mc/Ms was determined in accordance with 
the radius of curvature and the shape of the first 
curved comer portion 202b, the volume variation 
55 and pressure variation of the cavity of the extrusion 
die 208. During the extrusion on the first curved 
corner portion 202b, the first curved corner portion 
202b was always kept horizontal by the rotations of 
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the first and second motors 248, 250. Then, as is 
shown in Fig. 36, when the extrusion die 208 
reaches the second straight edge 202c of the win- 
dow glass 202, the extrusion rate was decreased 
from the extrusion rate at the first curved portion 
202b to the extrusion rate at the first straight edge 
202a. During the extrusion onto the second straight 
edge 202c, the first and second arms 228, 232 
were suitably rotated so as to move the extrusion 
die 208 along the second straight edge 202c. After 
that, when the extrusion die 208 reached the sec- 
ond curved corner portion 202d having a radius of 
curvature of 100 mm, the extrusion rate was in- 
creased from the extrusion rate at the second 
straight edge 202c with reference to the result 
shown in Fig. 7 such that Mc/Ms was about 1.2 
wherein Mc represents the extrusion rate at the 
second curved corner portion 202d and Ms repre- 
sents the extrusion rate of the first or second 
straight edge 202a or 202c. Thus, the extrusions at 
the third and forth curved corner portions 202e, 
202f were respectively conducted in the same 
ways as the extrusions at the second and first 
curved corner portions 202d, 202b. After the com- 
pletion of the extrusion for the entire peripheral 
portion of the window glass, with reference to Fig. 
11, the separable lower portion 71 of the minor 
portion 69 and the separable lower portion (not 
shown) of the major portion 67 of the extrusion die 
66 were lowered so as to allow the window glass 
having the molding thereon to separate from the 
extrusion die 66. Then, the sliding table 214 was 
moved in the left direction of Fig. 21. Then, the 
window glass having the molding thereon was tak- 
en out for shipping. The thus formed molding are 
shown in Figs. 1 and 9. This molding could sub- 
stantially suppress deformation of the lip portion, 
was superior in dimensional precision, and did not 
have scratches nor creases. The boundary be- 
tween the major portion and the lip portion of the 
molding was uneven. At this boundary, the materi- 
als of the major and lip portions were fused to- 
gether and blended with each other. Thus, adhe- 
sion strength between the major portion and the lip 
portion was superior. 

EXAMPLE 2 

In this example, Example 1 was slightly modi- 
fied as follows. At first, with reference to Figs. 3 
and 34-36, an automotive float glass plate having a 
radius of curvature of about 50 mm for the first and 
fourth curved corner portions 202b, 202f and that of 
about 80 mm for the second and third curved 
corner portions 202d, 202e was coated at a periph- 
eral portion of a bottom surface thereof with a 
conventional black coating film 13. Then, with refer- 
ence to Fig. 3, an adhesive layer 60 and major and 



minor portions 16, 14 of the molding 10 were 
extruded on the peripheral portion of the window 
glass 12 substantially at the same time. Semi-soft 
PVC, soft PVC and a thermoplastic hot melt adhe- 
5 sive were respectively used for forming the major 
and lip potions and the adhesive layer. The formed 
window glass having the molding is shown in Fig. 3 
and had superior characteristics similar to Example 
1. 

w 

EXAMPLE 3 

In this example, Example 1 was slightly modi- 
fied as follows. An automotive float glass which is 

75 the same as that of Example 2 was used. A semi- 
soft PVC was used for forming the major portion of 
the molding, and a semi-soft PVC and a soft PVC 
were used for forming the lip portion of the mold- 
ing. Similar to Example 1, the formed window glass 

20 having the molding had superior characteristics. 

EXAMPLE 4 

In this example, Example 1 was slightly modi- 
25 fied as follows. Only the material for forming the lip 
portion was changed to a semi-soft PVC and a soft 
PVC. Similar to Example 1, the formed window 
glass having the molding had superior characteris- 
tics. 

30 

EXAMPLE 5 

In this example, Example 4 was slightly modi- 
fied as follows. A dam portion of a semi-soft PVC 

35 was additionally formed, through an adhesive layer, 
on a black coating film at a peripheral portion of 
the window glass so as to position the dam portion 
away from the major and lip portions. Similar to 
Example 1, the formed window glass having the 

40 molding had superior characteristics. 

EXAMPLE 6 

In this example, Example 2 was slightly modi- 
45 fied as follows. A dam portion of a semi-soft PVC 
was additionally formed, directly on a black coating 
film at a peripheral portion of the window glass. 
Similar to Example 1, the formed window glass 
having the molding had superior characteristics. 

50 

EXAMPLE 7 

In this example, Example 1 was slightly modi- 
fied as follows. An automotive float glass plate 
55 which is the same as that of Example 2 was used. 
A dam portion of which material is the same as that 
of the adhesive layer was additionally formed. 
Similar to Example 1, the formed window glass 
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having the molding had superior characteristics. 

EXAMPLES 8 

In this example, Example 3 was slightly modi- 
fied as follows, A dam portion of which material is 
the same as that of the major portion of the mold- 
ing was additionally formed. Similar to Example 1 , 
the formed window glass having the molding had 
superior characteristics. 

EXAMPLE 9 

In this example, Example 1 was slightly modi- 
fied as follows. Only a peripheral portion of the 
bottom surface of a window glass wag coated with 
a primer (adhesive). The minor portion of the ex- 
trusion die was replaced by another one having a 
different shape of the orifice 34 (see Fig. 8). The 
formed window glass having the molding is shown 
in Fig. 5 and had superior characteristics similar to 
Example 1. 

EXAMPLE 10 

In this example, Example 1 was slightly modi- 
fied as follows. A peripheral portion of the bottom 
surface of a window glass was coated with a con- 
ventional black coating and then with a primer 
(adhesive). The minor portion of the extrusion die 
was replaced by another one having a different 
shape of the orifice 34 (see Fig. 8). The formed 
window glass having the molding is shown in Fig. 6 
and had superior characteristics similar to Example 
1. 

EXAMPLE 1 1 

In this example, Example 1 was slightly modi- 
fied as follows. A peripheral portion of a window 
glass was coated with a primer (adhesive). The 
minor portion of the extrusion die was replaced by 
another one having a different shape of the orifice 
34 (see Fig. 8). The formed window glass having 
the molding is shown in Fig. 4 and had superior 
characteristics similar to Example 1 . 

Claims 

1. A method of producing a platelike article hav- 
ing a molding formed on a peripheral edge of 
the platelike article, using an extrusion die hav- 
ing a cavity for supplying a molding material to 
the peripheral edge, the peripheral edge hav- 
ing a straight portion and a curved corner 
portion, the cavity having an orifice of a certain 
shape for imparting the certain shape to the 
molding material, the cavity having first and 



second cavity portions, the method comprising 
the steps of: 

(a) inserting the peripheral edge of the 
platelike article into the cavity of the ex- 

5 trusion die such that the first cavity portion 

is occupied by the peripheral edge; 

(b) supplying the molding material to the 
second cavity portion; 

(c) moving the extrusion die relative to the 
10 platelike article, with a moving speed of 

"Vs" at the straight portion and with a mov- 
ing speed of "Vc" at the curved corner 
portion, while the peripheral edge is kept 
inserted in the cavity; and 
15 (d) extruding the molding material from the 

second cavity portion through the orifice 
onto the peripheral edge so as to form the 
molding on the peripheral edge, with an 
extrusion rate of "Ms" at the straight portion 
20 and with an extrusion rate of "Mc" at the 

curved corner portion, while the steps (b) 
and (c) are conducted, 
wherein the steps of (b), (c) and (d) are 
respectively controlled in accordance with a 
25 radius of curvature of the curved corner portion 

and/or with a sectional shape of the molding 
such that Mc/Vc becomes different from 
MsA/s. 

30 2. A method according to Claim 1, wherein the 
platelike article has first and second major 
surfaces which are opposed to each other and 
an edge surface connecting the first and sec- 
ond major surfaces with each other, and 

35 wherein the peripheral edge portion is one 

selected from the group consisting of first, 
second and third members, the first member 
consisting of a peripheral portion of each of the 
first and second major surfaces and the edge 

40 surface, the second member consisting of a 

peripheral portion of one of the first and sec- 
ond major surfaces and the edge surface, and 
the third member consisting of a peripheral 
portion of one of the first and second major 

45 surfaces. 

3. A method according to Claim 2, wherein the 
molding comprises a major portion and a lip 
portion extending from the major portion. 

50 

4. A method according to Claim 1, wherein the 
steps of (b), (c) and (d) are respectively con- 
trolled in accordance with a volume increase of 
the second cavity portion at the curved corner 

55 portion such that Mc/Vc becomes larger than 

Ms/Vs. 
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5. A method according to Claim 1, wherein the 
steps of (b), (c) and (d) are respectively con- 
trolled in accordance with a sectional shape of 
the molding such that Mc/Vc becomes dif- 
ferent from Ms/Vs. 

6. A method according to Claim 2, wherein the 
steps of (b), (c) and (d) are respectively con- 
trolled in accordance with both of a volume 
increase of the second cavity portion at the 
curved corner portion and a sectional shape of 
the molding with respect to an imaginary sur- 
face on a plane of the edge surface such that 
Mc/Vc becomes different from Ms/Vs. 

7. A method according to Claim 3, wherein the 
steps of (b), (c) and (d) for forming the lip 
portion are respectively controlled such that 
Mc/Vc becomes larger than Ms/Vs. 

8. A method according to Claim 1, wherein the 
steps of (b), (c) and (d) are respectively con- 
trolled such that Mc is larger than Ms. 

9. A method according to Claim 8, wherein the 
steps of (b) and (d) are respectively controlled 
in accordance with the radius of curvature of 
the curved corner portion such that Mc is 
different from Ms, 

10. A method according to Claim 9, wherein the 
steps of (b) and (d) are respectively controlled 
in accordance with the radius of curvature of 
the curved corner portion such that Mc/Ms 
becomes larger than 1 and smaller than 2 and 
that Mc/Ms is decreased as the radius of cur- 
vature of the curved corner portion increases. 

11. A method according to Claim 1, wherein the 
step of (c) is controlled such that Vc becomes 
smaller than Vs. 

12. A method according to Claim 11, wherein the 
step of (c) is controlled in accordance with the 
radius of curvature of the curved corner portion 
such that Vc is different from Vs. 

13. A method according to Claim 1, wherein the 
steps of (b), (c) and (d) are controlled in accor- 
dance with a volume variation of the second 
cavity portion and/or an internal pressure vari- 
ation of the second cavity portion. 

14. A method according to Claim 1, wherein, in the 
step (c), the platelike article is moved relative 
to the extrusion die fixed at one position. 



15. A method according to Claim 1, wherein the 
molding material is a synthetic resin. 

16. A method according to Claim 3, wherein the 
5 major portion and the lip portion of the molding 

have first and second colors. 

17. A method according to Claim 16, wherein the 
major portion is made of a material selected 

10 from the group consisting of hard vinyl chloride 

resins, semi-hard vinyl chloride resins and soft 
vinyl chloride resins, and wherein the lip por- 
tion is made of a soft vinyl chloride resin. 

;5 18. A method according to Claim 3, wherein the 
molding further comprises a dam portion. 

19. A method according to Claim 18, wherein the 
major portion, the lip portion and the dam 

20 portion have at least two colors, 

20. A method according to Claim 18, wherein the 
major portion, the lip portion and the dam 
portion have at least three colors, or at least 

25 one of the major portion, the lip portion and the 

dam portion has one single color and the oth- 
ers have two colors. 

21. A method according to Claim 18, wherein at 
30 least one of the major portion, the lip portion 

and the dam portion is made of a material 
selected from the group consisting of hard 
vinyl chloride resins, semi-hard vinyl chloride 
resins and soil vinyl chloride resins, and the 
35 others of the major portion, the lip portion and 

the dam portion are made of a soft vinyl chlo- 
ride resin. 

22. A method according to Claim 17, wherein, dur- 
40 ing the step (b) and (d), the molding material 

for each of the major portion and the lip por- 
tion of the molding is heated at a certain 
controlled temperature in the cavity of the ex- 
trusion die so that a boundary between the 
45 major portion and the lip portion has a rough 

surface and that the molding material for the 
major portion and the molding material for the 
lip portion are fused together at the boundary. 

so 23. A method according to Claim 22, wherein the 
certain controlled temperature is within a range 
from about 125 to about 160 *C. 

24. A method according to Claim 8 f wherein the 
55 steps of (b), (c) and (d) are respectively con- 

trolled such that Mc is larger than Ms under a 
condition that Vc is the same as Vs. 
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25. A method according to Claim 11, wherein the 
step of (c) is controlled such that Vc becomes 
smaller than Vs under a condition that Mc is 
the same as Ms. 

5 
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